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THERMOPLASTIC KLASTOMKK 
COMPOSITION FOR POWDER SLUSH 
MOLDING AND PROCESS FOR 
PREPARATION OF SAID COMPOSITION 

J , 

BACKGROUND OF TUC INVENTION 
I. Field nf the Invention 

This application is a R eissue of Serial Number 
08/869.670. now U.S. Patent No. 5.948.850. 

This invention relates to a thermoplastic elastomer cob* 
partition for powder shish molding and a pence*.* for the 
preparation of that composition. More specifically, the 10 
invention relate* to a thermoplastic elastomer composition 
bavins * high degree of fluidity in a powdery state sod a low 
melt viscosity. iod which may eoablc the easy release of a 
molded skin from a mold. 

2. Background Art 

Powder slush molding processes are widely employed in 
the automotive industry to form the skins of instrument 
panels, console boxes, door trims, and other interior trims In 
automobiles. The akin* ate «)Q to ibe tuue-h. aUuw Cor M 
leather graining and stitching, and permit great design 
freedom. Unlike tajecuoo or compression molding, no pres- 
sure a applied for shaping in powder molding proc c m ra . 
Therefore, the powdery material for powder slush rankling 
ideally should not only have a high degree of fluidity in the ^ 
powdery state so as to * train the uniform adhxaaua of the 
material to a mold having a complicated shape, but should 
also exhibit a low melt viscosity so (hat it can be mohen and 
flaidized without pressing to form a film. Furthermore, it is 
desirable that the skin layer formed oa a mold release easily x 
from the mold after cooling. 

A powder material composition designed to meet these 
goals has beco proposed in Japanese Pat. Appln. Laid-Open 
G«eae No. Hei 7-82433. Disclosed therein is a powder 
shisb molding material prepared by pulverizing a mixture yj 
made up of a polypropylene resin and a specified styrcmc 
thermoplastic elastomer at a weight ratio between 70JO and 
30:70. The styrenic thermoplastic elastomer k chosen from 
among styreoe/cthyleoe/burytene/styreoe block copolymers. 
sryrefte/ethytenc/propylerK/fttyrene block copolymers, and ao 
hydrogcoatcd styreoc/buiadicne rubbers, with all having a 
styreae content of oo more than 20% by weight. Composi- 
tions with each of these elastomers are suitable for powder 
molding. 

However, the composition mado up of the polypropylene «j 
resin and a bydrogenated styrcoe/butadiene rubber is par- 
ticularly problematic in that the oligomeric oompoocat con- 
tained in the computation bleeds to the surface because of 
(be poor oil absorbing power of the hydrogenaied siyreoe/ 
butadiene rubber. This makes the composition sticky, cans- 30 
tng aggregation and poor Buidity in the powdery stale. This 
also makes it difficult to release skins from molds. 

SUMMARY OF THE INVENTION 

The present invention has as ooe of its objectives to solve jj 
the above problems by providing a thermoplastic elastomer 
composition for powder slush molding which makes pos- 
sible excellent men flow properties suitable for powder 
molding, a low melt vwcmity.'aod the facilitated relea5c of 
a molded skin from a mold. The present invention is also so 
directed to a process tor the preparation of such a compo- 
sition. 

to ooe form of the invention, a thermoplastic elastomer 
composition is provided for powder slush molding which 
made up of a polypropylene resin, a hydrogenaied styrcoe/ ss 
butadiene rubber, a process oil. and an elastomer excellent in 
oQ absorbing power. 
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la one form, ibc thermoplastic elastomer composition has 
i mcli flow rate of at least 5 g/10 min as determined 
joL-ordiog la JIS K-7210 at 250* C. under a load ufO.325 kgf 
In ooe form, the weight ratio ia the compositioa of the 
s polypropylene re&in to the hydrogenated sryrcoc/butadieDC 
rubber is between 80:20 and 20:80. 

Tbe elastomer excellent in oil absorbing power may be 
mixed in the composition in an amount of 20 tn 250 parts by 
weight per 100 parts by weight of the hydrogcaatcd styrcne/ 
10 butadiene rubber. 

In occ form. Lbc elastomer excellent in oil absorbing 
power is selected from among styreoe/etbyleae/propylcoe/ 
styreac block copolymers, styrenc/etbytcac/butylene/ 
styrcne block copolymers, crystalline olefin/ethylene/ 
^ butylene/crysuLliac olefin block copolymers, ethylene/ 
propylene rubbers, and cthyleoc/octcne copolymers. 

In oac form, the process oil is mixed ia tbe coarpositioa 
in an amount of 5 to 200 parts by weight per 100 puts by 
^ weight of the elastomer excellent in ofl absorbing power. 
In ooe form of tbe invention, a th e rmoplastic elastomer 
composition is provided for powder slush molding which is 
made up of a polypropylene resin, a hydrogeoated styrcne/ 
butadiene rubber, a process oil, an elastomer excellent in oil 
^ absorbing power, and an organic peroxide. 

Tbe thermoplastic elastomer composition may be made 
up of a polypropylene resin, a hydrogenated styrcne/ 
butadiene rubber, a process oil. and an elastomer excellent in 
oil absorbing power, lbc composition may be formed by 
3Q preparing a blend of tbe polypropylene resin and the hydro- 
gen ate d styreneybutadieQe rubber at a weight ratio between 
SO: 20 and 20:80, adding an elastomer excellent in oil 
absorbing power tn the blend in the amount of 20 to 250 
parts by weight per 100 parts by weight of the hydrogenated 
35 styrene/butadicne rubber, adding a process oil to tbe blend in 
the amount of 5 to 200 parts by weight per 100 parts by 
weight of the elastomer excellent in oil absorbing power, 
kneading and pellciLiing the resulting composition, and 
pulverizing the obtained pellets either at ambient tetnpera- 
hire or in a frozen state. 

In one form, a process for the preparation of a thermo- 
plastic elastomer composition, according to tbe invention, 
includes the steps of adding a hydrogenated styrcne/ 
butadiene rubber, a process oil, an elastomer excellent in oil 
45 absorbing power, and an organic peroxide to a polypropy- 
lene resin and kneading the obtained mixture. 

In one form, tbe organic peroxide is added during the 
process in an amount of 0.02 to 5.0% by weight based on the 
thermoplastic elastomer composition and tbe kneading is 
so conducted at a temperature of 120 to 250* C. 

In another form of the invention, a process for the 
preparation of a thermoplastic elastomer composition 
includes tbe steps of adding a hydrogenated styrcne/ 
butadiene rubber, a process oil, an elastomer excellent in oil 
55 ahsorbing power and an organic peroxide to a polypropylene 
resin at such a mixing ratio that the weight ratio of the 
polypropylene resin to the hydrogenated styrene/butadiene 
rubber lies between 80:20 and 20:80, the amount of tbe 
elastomer excellent in oil-absorbing power is 20 to 250 parts 
6G by weight per 100 parts by weight of tbe hydrogenated 
s tyre dc /butadiene rubber, and the amount of the process oil 
is 5 to 200 parts by weight of the elastomer excellent in oil 
absorbing power; kneading and petletizing the obtained 
mixture as it is heated; and pulverizing tbe obtained pellets 
65 either at ambient temperature or in a frozen state. The 
kneading may lie conducted at a temperature of 120 to 250° 
C. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

(a uoc form of Ibe invention, a ihermucLclic elastomer 
composition s made up of a polypropylene resin. a hydro* 
gcnalcd styrcncbutadicnc rubber, a process oiL. and an 5 
elastomer excellent in oil absorbing power. 

The polypropylcoc resin to be used in the present inven- 
tion is selected from among bomppolymers of polypropy- 
lcoc and block and random copolymers thereof with 
a. ok tins. For the greatest flexibility of the molding, it is 10 
preferable to use a block or random copolymer wherein the 
cl -olefin is ethylene. Also, the polypropylene resin must 
exhibit a melt flow rale (MFR) of 20 g/ 10 rain or higher as 
determined according to J1S K 7210 at 230* C. under a load 
of 2. 16 kgf. A property of the above polypropylene resins is 13 
that their backbone may be cleaved by heat or through 
oxidation. This is in contrast with polyethylene which 
becomes cross-linked or cured by heal or through oxidation. 
Thus, the molecular weight of polypropylene resins may be 
lowered in the thermoplastic elastomer composition through 20 
the addition of, for example, an organic peroxide. 

A hydrogen* ted styreoe butadiene rubber (H-SBR) is used 
because of its excellent compatibility with the polypropy- 
lcoc resin. A thermoplastic elastomer composition prepared 
with both is flexible enough that little whitening appears 23 
wben beading the material. The styrcoc content of the 
hydrogen* ted styrenc/butadiene rubber to be used is prefer- 
ably no more than 30% by weight, and a content of 5 to 15% 
by weight is preferred to form a flexible skin. 

The mixing ratio of the polypropylene resin to H-SBR 
ranges from 80:20 to 20:80 by weight. When the amount of 
toe resin is too large, the resulting molded skin will be too 
hard. If the resin amount is too small, the skin will have poor 
tensile strength. 3S 

The composition also contains a process oil which is 
absorbed into the elastomer components of the composition. 
This serves to lower the melt viscosity of the composition 
and makes it possible to produce a soft, flexible skin. The 
process oil may be any of those used conventionally for 
rubbers, including paraffin oils, naphthene oils and aromatic 
oils, with paraffin ofls being preferable because of their 
compatibility with the elastomer components. The addition 
amount of the process oil is ideally 5 to 200 parts by weight 
per lOO pans by weight of elastomer excellent in oil absorb- 4 j 
Log power. When the proportion exceeds 200 parts by 
weight, the tensile properties may be poor. When it is less 
than 5 parts by weight, the resulting composition may not 
have a sufficiently lowered melt viscosity and the 
formed may be overly hard. x 

The elastomer excellent in oil absorbing power must be 
compatible with the polypropylene resin and have the prop- 
erty uf absorbing the process oil and the ohgomeric com- 
ponent contained in the composition. Examples of such an 
elastomer include styrcnic block copolymer type thermo- ss 
plastic elastomers such as styrene/ethylene/butyleoe/styrene 
block copolymers (SEBS), styrene/ethylene/propylene/ 

slyreae block copolymers (SEPS), crystalline olefin/ 
ethyicne/butylenc/crystaJlinc olefin block copolymers 
(CEBC), ethylene/propylene rubbers (EPR). and ethylene/ & 
octene copolymers (FOE). 

SEBS is a product of hydrogenation of a styrcne/ 
butadiene/styrene block copolymer (SBS), and commer- 
cially available examples thereof include CLAYTON G™ 
series (products of Shell Chemical) and TUFTEC E™ series w 
(products of Asahi Chemical Industry). SEBS has a property 
that as the styreoe content increases, the strength is enhanced 
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and tbe Sexibilily decreases. Furtbermore, in slush molding, 
molten SEBS tends to cause the aggregation of styrene bard 
segments ami tails to form a smooth, sbecl-likc product. It 
is therefore preferable thai the styrene content be no more 

5 than 40% by weight in elastomers of this type. 

SEPS m a product of tbe hydrogc nation of a styrcne/ 
isoprcnc/styrcnc block copolymer (SIS), and a representa- 
tive commercially available example thereof is SEPI^ON™ 
(a product of Kuraray). SEPS, like SEBS, lowers in flex- 

10 ibiiity as its styrene content increases, so that the styrene 
content of SEPS is also preferably no more than 40% by 
weight. 

If a thermoplastic elastomer composition with H-SBR 
does not contain an elastomer excellent in oil absorbing 

15 power, it will be sticky because the oligomcric component 
contained in the composition bleeds to the surface because 
of the poor oQ absorbing power of H-SBR. Therefore, a 
powdery material for powder slush molding pre pared by 
pulverizing mis composition is also sticky and has poor 

20 fluidity. It is difficult to remove a skin formed made from this 
material from a mokL The present invention solves this 
problem by providing an elastomer to absorb the oiL 
The amount of the above elastomer excellent in oil 

^ absorbing power present in the composilioa Ls 20 to 250 
parts by weight per 100 parts by weight of the H-SBR. When 
the amount is less than 20 parts by weight, the otigomeric 
component aod the oil contained in the composition may not 
be sufficiently absorbed. If the amount exceeds 250 parts by 

x weight, the dispersion of the elastomer in the propylene ream 
may be inadequate and result in a skin with poor tensile 
properties. 

An organic peroxide may also be added to the composi- 
tion. It may be any one conventionally used in tbe cross- 

35 Unking of resins or rubbers. Examples include diacyl 
peroxides, peroxy esters, diatlyl peroxide, di-t-butyl 
peroxide, t-butyl cumyl peroxide, dicumyl peroxide, 2,5- 
dimcthyl-2,5-di(t-butylpcroxy)hcxanc-3,1.3-bis(t- 
bmylperoxyisopropyl)benzcoe, and 1,1-dibutyi peroxy -3,3, 

40 3-txiroethylcyclohexane. It is preferable that tbe organic 
peroxide exhibit a ooe minute balf-life temperature of 150 to 
250* C. in thermal decomposition. 

Tbe organic peroxide causes the cleavage of the polypro- 
pylene resin backbone when kneading at a temperature of 

45 1 20 tn 250° C. This lowers the molecular weight of the resin 
aod thus enhances the melt flow properties of the thermo- 
plastic elastomer composition. The organic peroxide is 
added in an amount of 0.02 to 5.0% by weight based on the 
thermoplastic elastomer composition. When the amount is 

50 less than this range, excellent melt flow properties may not 
result because the resin backbone may not be effectively 
cleaved. If tbe amount exceeds this range, excessive decom- 
position may occur and result in a molded article which is 
poor in mechanical characteristics such as tensile strength. 

.ss Tbe inventive composition may also contain conventional 
heat stabilizers for polyolefins. A combination of a phenolic 
antioxidant with a phosphite antioxidant is generally used, 
though the heal stabilizer to be used in the present invention 
is not particularly limited. 

60 Furthermore, the composition may contain a light 
stabilizer, and examples thereof include hindered amines 
and bcnsotriazolcs serving as radical scavengers. The com- 
position may also contain a pigment selected from among 
ordinary organic and inorganic pigments suitable for olefins. 

65 If necessary, the composition may also include a lubricant 
selected from among metal salts of fatty acids, and/or a filler 
such as calcium carbonate or talc. 



5 

The mixing of the above components ts K*-c r xn p I bv 
dry blending x polypropylene resin. H-SBR, an elastomer 
excellent in oil absorbing power, a pigment, a stabiliser and 
a lubricant together in a twin cylinder mixer, tumbler. 
Hcrtscbct mixer, or the like. The obtained blend is then fed S 
into a twin screw extruder through a feed hopper while 
pouring in a process oil through a vent hole. An extruder 
then melt-kneads cbe composition al a temperature of 120 to 
250* C and the extrusion is pelleti7rd. 

If an organic peroxide is added, miring is accomplished 10 
in a similar manner except that a filler is also added. 
Alternatively, the mixing of the compooents in this case can 
also be conducted by kneading the elastomer components 
(t.c. H-SBR and an elastomer excellent in oil absorbing 
power) with a process oil using a kneader or Banbury mixer; 15 
pcllerizing toe obtained mixture; adding a polypropylene 
resin, an organic peroxide and the other components to the 
obtained pellets; and conducting melt-kneading and pelleti- 
zatioo of the resulting mixture by the use of a single or twin 
screw extruder at a temperature of 120 to 250* C 20 

The addition of a heat stabQLeer aod/ur tight stabiliser is 
necessitated depending oo the field of application of the 
resulting power-molded article. These stabilizers, however, 
hinder the decomposition of the polypropylene resin by the 
organic peroxide. It is therefore preferable to mix and knead 25 
these stabilizers with the other compooents by the use of an 
extruder only after the above pe]leri7ation. 

It is preferable thai the pellets exhibit a melt Dow rate 
(MFR) of S g/10 min or higher as determined according to _ 
JTS K7210 at 250' C. under a load of 0.325 kgf. When the 
MFR is less than this value, the resulting composition may 
be poor in melt flow properties and may result in a skin 
having pinholes therein. 

An impact mill such as a turbo mill, pin mill or hammer 35 
mill then pulverizes the pellets. This is gene rally conducted 
after the pellets are frozen with liquid nitrogen. When the 
pulverization is conducted at ambient temperature, only a 
coarse powder is obtained in some cases due to stringing. 
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Tbe powder thus obtained is screened to coQect particles 
passing through at least a sieve of 1000 fan and having a 
mean diameter of 100 to 800 fan, and an organic or inorganic 
powder improver is added to the collected particles, foj- 

5 lowed by mixing. 

Powder slush molding is the a conducted by the use of the 
powdery elastomer coenpositioa prepared above. In this 
molding, the powdery composition is thrown mainly by 
gravity into a mold heated at a temperature equal to or 

10 exceeding the melting point of the composition. After the 
lapse of a predetermined time, the mold is inverted to 
recover excessive powder into a box. A layer of the com- 
position adhering to the surface of the mold is progressive ry 
made molten to form a skin layer. The mold ts cooled and the 

is skin layer is removed from the mold. 

Tbe mold is heated generally either by oil circulation or 
by placing it in a hot air oven. When tbe formed method is 
employed, the mold temperature can easily he controlled by 
regulating the arrangement of pipes, but the heating is 

20 limited only to the mold side. On tbe other band, the use of 
a hot air oven makes it possible to beat the skin from both 
the mold side and the back side of the skin. However, hot air 
of 300° C. or above is generally used, so the conditions most 
be selected so as hot to cause the degradation of tbe back of 

25 the skin through thermal oxidation. 

The present invention will now be described in more 
detail by reference to the following examples. 

INVENTIVE COMPOSITIONS 1-5 

3G 

The materials listed in Table 1, except tbe process oil, 
were dry -blended together in a tumbler. The obtained blends 
were fed into a twin screw extruder through a feed hopper 
while the process oil was inserted through a veat hole. The 
3S materials were extruded at 200° C. and pelletiaed. The 
obtained pellets were immersed in liquid nitrogen, thrown 
into a turbo mill and pulverized. The obtained powders were 
screened to collect only particles passing through a sieve of 
1000 fan. 



TABLE 1 



Parta by weight 



Composcot 


Composition 1 


Composition - 


Com position 3 


Composition 4 


Composition 5 


polypropylene resin 1 


56 


56 


56 


56 


56 


FT-SBR* 


19 


19 


19 


19 


19 


seps* 


9 








8 


SEBS* 




9 








CEBC* 






9 






EPR* 








9 




process oil 7 


12 


12 


12 


12 


IS 


pigment 


4 


4 


4 


4 


4 


Ca stcatate 


0.5 


0.5 


0.5 


0J5 


0.5 


pbcaotic anrinririaat 


0.1 


0.1 


0.1 


0.1 


04 


phosphite antioxidant 


0.1 


0.1 


0.1 


0.1 


04 



'CHISSO POLYFRO KT750 ™ (a product of Coisso Corp.J. MFR (230" C. 2.16 kgf): 45 g/10 aria 
; DYNARON 1320P ™ (a product of Japan Synthetic Rubber), slyrene content: 10 wt °b, MFR (230* c -> 2 - 16 
kgf): 3^5 g/10 aria 

'Scyrenc/etayteoe/propytenc/ttyTeac block copolymer (SbVS). SfcPlTJN 2063 ™ (a product of KUKAKAY). 
ityrcnc content: 13 wt %, MFR (230* C, 2.16 kgf): 7 nflO ari a 

"StyTeae/etaykoe/botyteae/styren* block copolymer (SEBS), TUFTEC HI 05 2 » (a product of Aaaai Chemic al 
toduttry). styrcoc content: 20 wt Sb, MFR (230" C. 2.16 kgfl: 12 g/lQ tnia 

i CryiUQioc okfia/ct&vleae/batytcae/crystailinc olefin (CEBCi, OYNARON 6200 P ™ fa product of Japan 
Synthetic Rubber), MFR(230" C, 2.16 kgf): 2-5 g/10 ada 

*Etbylcac/propytcue lubber (EPR), EP914P ™ (a product of Japan Synthetic Rubber), propylene content: 22 wt 
*fc. MFK(230' C, 246 kgfj: 8.6 g/lO min 

"DfANA ™ Pmcen Oil fa product of fnFWITStf KOSAN). PW ."«« 
65 
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Powder slush molding was carried out mong tbe above 
compositions A leather-grained plate (150 mmxl50 mmx3 
mm) was heated Id 250* C. in an oven. 800 g of a 
composition was spread thereon and made to adhere to the 
plate by allowing a time period of LO minutes. Any material 5 
□ot adhering was removed. Tbe resulting plate was oven- 
heated at 300* C. for 60 seconds, removed from the oven, 
and cooled with water. Finally, a skin with a thickness of 0.8 
mm was removed from the plate. 

For each example, the melt viscosity of the pellets, the 10 
tensile properties of the skin, releasabilicy from the mold, 
and powdcriocss were all evaluated by the following meth- 
ods. The melt viscosity was evaluated by determining the 
MFR of the pellets according to J1S K7210 at 250° C. under 
a load of 0.32S kgf. The tensile properties were evaluated by is 
punching a specimen out of each skin using a JIS No .3 
dumbbell die and determining the tensile strength and elon- 
gation of each specimen at a pulling rate of 200 mtn/min. 
The rcleasability from the mold was evaluated by beating a 
bastard cut file having a ihi Hnw^y» G f 3 mm, a width of 17 20 
mm, and a length of 180 mm to 250* C. in an oven, and 
forming a skin thereon with each composition. The formed 
skin was peeled at a rate of 500 mno/min to determine the 
farce accessary for peeling. The powdcriness was evaluated 
by adding a powdcriness improver lo each composition and 25 
determining the angle of repose of the resulting mixture by 
tbe use of a powder tester (mfd. by Horikawa Micron). 

The results of these tests arc given in Table 2, below. 



TABLE 2 



Property 


Example J 


Example 2 


Example 3 


Pnipto 4 


Example 5 


MFR(ZS0" C, 0.325 kgf) 


7.8 


103 


7a 


6.7 


9.6 


Tensile Strength fN/cm 2 ) 


965 


957 


972 


S26 


813 


Ek>agatioa(*) 


683 


680 


691 


589 


572 


JIS A Hardocw 


86 


87 


86 


86 


83 


Mold Release Teat(N) 


4.9 


4.6 




43. 


4.6 


Angle ot repose of powder (*) 


37 


38 


38 


39 


39 



40 

COMPARATIVE COMPOSITIONS 6-8 



Compositions 6—8 were prepared and evaluated in the 45 
same manner as that of Composition 1 except that the 
elastomer excellent in oil absorbing power and the process 
oil were not used. Tbe compositions are detailed in Table 3 
and tbe results are given in Table 4, both of which appear so 
below. 

TABLE 3 

Putt by wretgat S3 



Component Composition 6 Competition 7 Composition 8 

polypropylene resin* 56 56 56 

H-SRR° 28 48 9 60 

SEPS to — — 19 

SCBS" — 9 — 

CEBC" — 

EPR LJ — _ — 

process oil 1 * 12 — — 65 

pigment 4 4 4 
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TABLE 3-cootinued 



10 



Compose At 




fu» by ■ <■'«,■! 






Gocspoakioa 4 








Ca gcarair 


0J 


0.5 


as 




pkoolie aatifnrirtarit 


oa 


0-1 


aa 






O.I 


0.1 


a.1 















■CHKSO POLYPRO K77S0 ™ (» prodoct of CkaMo Coip.), a4FR(230" C 
15 2-16 k*fh 45 a/10 sua 

•DYNXB.ON 1320P ™ (a ptodoct of hfu Syntactic ttabUt\ atyraaa 
ooatox: 10 wi *, MFR (2J0* C 2J.* kgf): 3-5 a/10 earn 
**Styic»«^UT*eac.'p«opyte»e M y «.aa block o o yolj aa u (SETS), SBT0N 
3063™ (a (K«iocto£KOljVRAY>,«tyTx.caootcat: 13«i *. MFft(Z*>*C-. 
2.16 kjf£ 7 B/10 mia 

30 "Sfyrcaa/otayl i.iMA aa ' j k«W) mjmi Mode copotyncr (SUSJL TUFTBC 
BlVSl » (» ptodDct of A*aa»C*axncal tadaabrjr), «jnMoariHC3D«t<; 
MFR (230" C, 2-16 k«f}: 12 a/10 m 

w Cry»i*llU« ot«0«/Mk]rt«a« ( 'b«tyt«a«/CTy«t*>JiM oi«&» (CHBC). 
DYNABON 6200T (a product of Japaa Sjnatkade tUbba). MF* (230* C, 
^ 2.1« k«0: 2-5 gria mm 

"Eiayicai^proprtcae rabber (ETR). ET91-4r °* (*D«odacxof Japaa Spathatic 
RataberX p»opjrtc»c oaMaC 22 wt %. MFK. CZ30* CL. 2U* kjfj: *-« B/IO nil 

"DtANA « Process Ofl (» pmtoa of W€J4TTSV XOSAN). PW.3«0 



1AJBLE 4 



SO 





Coopoai- 




Oaoapoav 
tioaS 


Property 


Uoa 6 


tio« 7 


MFR (250* O, 0325 kgf) 


7J0 


2.3 


3.7 


TfcacBc Stnsatth. (NAan 5 ) 


9SZ 


1035 


626 


EXam&xiou (*) 


653 


717 


513 


JIS AKtidocn 


** 


89 


90 


Mold Rdcuc Teat (N) 




13.4 


10-3 


Angle of repose of powder (*) 


42 


40 


33 



In comparative Compositioa 6. the powdery com position 
had a large angle of repose and was quite sticky, resulting in 
a skin with many pinholes. In comparative Composition 7, 
the skin was hard and also had pinholes due to the poor melt 
Sow properties. Furthermore, in comparative Compositioa 
S, the dispersed SEPS particles were too large to form a skin 
with satisfactory tensile properties. 

On the contrary, inventive Compositions t— 5 showed no 
pinboling due to enhanced melt flow and lowered stickiness 
as compared with comparative Compositiocts 6—8. Also, the 
peel forces observed in inventive Compositions 1—5 were 
smaller than those of comparative Compositions 6-8. 

IN VENTl VE COMPOSITIONS 9-12 
In a manner similar to that used for Compositions 1—5, the 
materials listed in Table 5. below, except the process ofl. 
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were dry -blended together in a tumbler. Obtained blends 
were fed into a twin screw extruder through a feed hopper 
while the process oil was inserted through a vent hole. The 
materials were extruded at 200° C. and pclktizcd. Then, the 
obtained pellets were immersed in liquid nitrogen, thrown 5 
into a turbo mill, and pulverized. Obtained powders were 
screened to collect only particles passing through a sieve of 
1000 fan. 

TABLE 5 



parts weight 



Component 


Cbmpoaitioa 9 


Coaiposuura 10 


CwnponlioB It 


Cotnpositioa 12 


polypropylene rain'* 


56 


51 


5o 


51 


H-SBR" 


J3 


14 


13 


14 


POE ir 


15 


23 










15 


23 


(xoceu oil 1 * 


12 


8 


12 


8 


pigment 


4 


4 


4 


4 


Cm sUaraUs 


as 


0.5 


as 


05 


phcaoUc satioxidaot 


at 


at 


ai 


ai 


pbuspbUc 


ax 


at 


ai 


ai 



"CHISSO POLYFRO XK0286 ™ (a piodoct of OiwCoip.), MFR (230" C, 2.16 kgf): 27 g>10 mia 
,<S OYNARON 1320P «■ — (a product of Japan Synthetic Robber). ttjncM cooteat: 10 wt *, MFR 
(230* C, 2.16 k*D: 3.5 g/lO min 

"ENGAGE EG84O0 ** (a product of DuPoot Dow Elaaioncrs LLC), MFR (230* d» 2-K5 k*f); 30 
g/10 mip T ry*t*ft* contest: 24 wt 76. 

"Eihyteae/propytene robber (BPR), EP914 « (a product of Jtpu Syarhcttc Rubber), ptoprleae 

content: 22 wt Mt-K (230* C, 2.16 kgf): &6 a/10 mia 

"DtANA ™ Procex* Oil (a product of UjEMITSU KOSAN), FW; 380 

30 

In a manner similar to that used for inventive Composi- 
tions 1—5, powder slush molding was conducted using 
Compositions 9—12 to form skins having a thickness of 
about 0.8 mm. Evaluation of the pellet melt viscosity. ;drin 
tensile properties, skin releasabuity from the mold, and 35 
powderiness were performed. The results are given in Table 
6, below. 



TABLE 6 

Composition 



Property 


9 


Composition 10 


Compoaitioa 11 


Composition 12 


MFR (250° C, 0J25 kgf) 


8.1 


5.8 


7.3 


SJ 


Tensile Strength (N/cm~l 


. 1124 


985 


1012 


871 


nS A Hardness 


87 


86 


An 


AS 


Mold Release Teat (N) 


4.2 


4S 


4.3 


5j0 


Angle of repose of 


38 


37 


38 


39 


powder (°) 











It can be understood from these results that the powdery 
compositions exhibit excellent melt flow and low stickiness, 
giving pinholc-frcc skins. These characteristics also ensure 
smaller peeling forces for removing the skins from the 
molds. 

INVENTIVE COMPOSITIONS 13-15 

The materials listed below in Table 7, with the exception 
of the stabilizers, calcium stearate and the process oil, were 
blended together in a tumbler. The obtained blend was fed 60 
into a twin screw extruder through a feed hopper, while the 
process oil was delivered to the extruder through a vent bole. 
The materials were kneaded and extruded at 200* C. and 
pelletizcd. The obtained pellets were then immersed in 
liquid nitrogen, thrown into a turbo mill, and pulverized 6S 
therein. The obtained powder was screened to collect only 
particles passing through a sieve of 1000 fan. 
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^CHZSSO rOLYTKO K773C (a product at Caiaao CoipuX MFR (TXT C. 2.16 kfQc 45 
•yio 

art 



'DYNARON I330t ™ (• pmtoct of ;*p«a SpaUttrfc Robber). <n«i onlat 10 wt *, 
MFR (2XT C. 2J« kaO: 3.5 ^10 ati. 

°X> | t aj M /a a jJ w ^ptc y y WaaAij Mode oapoiyww (SgrSX SKri W (• ptodoct 

of EURARAY), — ohmc 13 wt *, MFR (23Q* C, 2-16 kgf): 7 «/10 « 

"PAyi—i « V|Bopy l — • (ETR), ET914r prodaet of fefM Sn^K RnbW). 

lwov>Vjki «bMC 22 wt Ik MFR(23<r O. 2.16 krfk 8.6 a/lO mU 

5 *tXANA *» froocM OS (• prodoct of DDEMIT5^/I0OSAN), rw : 3*0 

**Tctbam 25B-40 *"(■ product of Nippoa O* and ftm Cu, UiL\ pcroxkfc ootkeal: 40%. 

oae-viamm teatf-lUt tunperaav*: 179* C 



Powder slush molding wis oooductod using tbc above 
compositions. A leather-grained plate (150 minx 150 mmx3 
cam) was boated to 250* C. in an oven. 800 g of a 
composition was spread tbereon and mack Co adhere to the 
plate by allowing a time period of 10 minutes. Any material 
not adhering wis removed. The resulting plate was oven 
bcatcd at 300* C. for 60 seconds, removed from the oven, 
and cooled with water. Finally, a skin with a thickness of 0.8 
mm was removed from the plate. 

For each example, the melt viscosity of the pellets and the 
tensile properties of the skin were evaluated by the follow- 
ing methods. The melt viscosity was evaluated by determin- 
ing toe MFR of tbc pellets according to J1S K7210 at 250* 
C. under a load of 0.325 lujf. The tensile properties were 
evaluated by punching a specimen out of each skin using a 
J1S No _3 dumbbell die and'dctermining tbc tensile strength 
and elongation of each specimen at a pulling rate of 200 
mm/ coin. 

The results of these tests arc given in Table 8, below. 



TABLE 8 
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